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KRODYNAMIC RESULTS OF A SEPARATION EFFECTS 
TEST CONDUCTED IN THE AF” 40 x 40 INCH TUNNEL A 
FACILITY CN THE ROCKWELL INTERNATIONAL LAUNCu 
CONFIGURATION 3 (MODEL 32-OTS) INTEGRATED VEHICLE 


(IA13) 


by 
J. H. Campbell, II 
Rockwell International Space Division 


ABSTRACT 


Experimental aerodynamic investigations were conducted from July 5 
through July 17, 1973, in the AEDC/VKF tunnel A Pactiiey:. on a 0.01 scale 
model (Model 32-OTS) of the Rockwell International launch configuration 3 
Integrated Vehicle (excluding the left-hand booster). The AEDC captive 
tvajectory system was utilized in conjuncticn with the tunnel primary 
sector to obtain "grid-type" data for tank (ET) abort from the Orbiter 
(SSV), and for nominal separation of one Booster (SRB) from the Orbiter- 
Tank combination. Booster separation was investigated with and without 
Separation motors plume simulation. The plumes were generated by eight 
Mj = 2.15 nozzles using a 1500 psia cold air supply. 

Free stream data were obtained ror all models (orbiter, tank, 
orbiter-tank, and right-hand booster) to provide baselines for evaluation 


of proximity effects. 
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The entire investigation was conducted at a nominal free stream Mach 
number of 4.5 and at Reynolds number per foot renging from approximateiy 
7.0 x 10° to 6.6 x 10%. 

This report is pubJ‘ched in three volumes. Volume I contains data 
figures through page 894. Volume II contains the remaining data figures 


and the appendix (tabulated source data) is found in Volume II1. 
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SYMBOL 


Doo 


Ab 


CA, 


PLOT 
SYMBOL 


MACH 
Q(PSF) 


RHO 


CAB 


CAF 


CA 


CN 


CBL 


CLM 


CY 


CYN 


NOMENCLATURE 


DEFINITION 


speed of sound; ft/sec 
velocity; ft/sec 

Mach number, V/a 

dynamic pressure, pV*/2; psf 
mass density; slugs/ft? 

base area; ft? 


base force coefficient, -Ap(Pph - P..)/qeSw: 


base force 


doo yy 
forebody axial force coefficient; Ca - CAL 


axial force coefficient excluding adjustments 
for base and sting/balance cavity pressure 
measurements; axial force 


doy 
normal force coefficient; normal force 
qory 
rolling moment coefficient; ~Lling moment 
do Swhre f 
pitching moment coefficient; Pitching moment 
qoSwrref 
side force coefficient; side force 
oe 
vaving moment coefficient; yawing Roment 
qo ref 








SYMBOL 


CPS 


Ppi/P 


ie] 


Ph 2/ Poe 


R/2 


ref 


PLOT 
SYMBOL 


SREF 


PB1/P 
PB2/P 
PC/P 
PB1 
PB2 


PC 


PTOTAL 
CPBl 
CPB2 
CPC 
RN/L 
LREF 


BREF 


AILRON 


ELEVTR 


NOMENCLATURE (Continued) 


DEFINITION 


reference wing area; ft2 


captive trajectory system 


number one base pressure ratio 

number two base pressure ratio 

sting/balance cavity pressure ratio 

number one base pressure; psia 

number two base pressure; psia 

SRB separation nozzle chamber sPosanee: psia 


freestream static pressure, psia 
freestream total pressure, psia 


number one orbiter base pressure coefficient, 
(Phi = Peo) / qeo 


number two orbiter base pressure coefficient, 
(Ph? ar Pwo) / deo 


sting balance cavity pressure coefficient, 
(P. ~ Poo) / oo 


freestream unit Reynolds number x 1976; per foot 
reference dimension used to reduce the measured 
balance moment data to cuefficient form, orbiter 


model body length, inches 


aileron deflection; Cegrees 


elevon deflection; degrees 
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SYMBOL 
oy 
Aa 


AB 


%0/T 


8) 


CFT 
OSRB 


Bo/T 


PLOT 
SYMBOL 


RUDDER 


DALPHA 


DBETA 


ALPHA 


ALPHA 


ALPHA 


ALPHA 


BETA 


BETA 


NOMENCLATURE (Continued) 


DEFINITION 


rudder deflection; degrees 


parameter name for nominal angle of attack 
difference, (Aa = Scap - Any) or (Aa = App - %); 
degrees 


parameter name for nominal angle of sideslip 
difference, (AB = Bopp - Bost) or (AB = Bey - Bo); 
degrees 


orbiter tank angle of attack. All source data are 
presented as a function of ag;sy, except for isolated 
tests and those where the tank is separating from 
the urbiter; degrees 


Ospp = 8/7 + Aa 


orbiter angle of attack. Source data are presented 
as a function of O for isolated tests and those 
where the tank is separating from the orbiter; 
degrees 

AeT = Ta) + Aa 


external tank angle of attack. Source data are 
presented as a function of apy, only, for tests of 
the isolated external tank, degrees 


solid rocket booster angle uf attack, source data 
are presented as a function of Ggpp, only, for 
tests of the isolated SRB, degrees 


orbiter tank angle of sideslip. All source data F 
are presented as a function of Bo;sy except for 

isolated tests and those where the tank is separ- 

rating from the orbiter; degrees 


‘srp = Bost + 48 


orbiter angle of sideslip. Source data are 
presented as a function of Bg for isolated tests 
and those where the tank is separating from the 
orbiter; degrees 

Bry = Bo + Ab 
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SYMBOL 


Ber 


BSRB 


AY 


AZ 


PLOT 


o1MBOL 


BETA 


BETA 


SPDBRK 


TTOTL 


¥MRP 


YMRP 


ZMRP 


NOMENCLATURE (Concluded) 


VETINITION 

external tank angle of sideslip. Source data 
are presented as a function of Ber, only, for 
tests of the isolated external tank, degree? 
solid rocket booster angle of sideslip. Source 
data are presented as a fun vcion of Bopp» only, 
for tests of the isolated SRB, degrees 


speed brake flare angle, degrees 
center of gravity 
freestream total temperature; °R 


freestream static temperature;. °R 


separation distance measured along the longitudinal 
X axis; inches. See figures 2d and 2e 


| 
X station of the moment reference center; inches. 
See figures 2b and 2c 


separation distance measured along the iateral, 
Y exis; inches. See figures 2d and 2e. 


Y station of the moment reference center; inches. 
see figures 2b and 2c. 


Z station of the moment reference center; inches. 
See figures 2b and 2c. 


separation distance measured along the vertical 
Z axis; inches. See figures 2d and 2e. 
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INTRODUCTION 


The NASA Space Shuttle Integrated ‘'ehicle (SSV) is comprised of four 
components: an orbiter (0), an external fuel tanl: (ET) for the orbiter, 
and :-two solid rocket boosters (SRB's). During the ascent phase of the 
SSV the ET and SRB's are separated from the orbiter, and return to earth. 
In order to assure clean separation of the ET and the SRB's from the orbi- 
ter it is necessary to know the aerodynamic forces acting on these com- 
ponents, and the orbiter, during the separation procedure. This test was 
conducted to determine the interacting aerodynamic effects for two situ- 
weiene: 1) nominal abort of the SRB from the orbiter /external tank com- 
bination and 2) emergency abort of the external tank from the orbiter. 

Data were obtained at a freestream Mach number of 4.5 with Reynolds 
number varying from 7.0 x 10° to 6.6 x 10® per foot. The SRB has small 
rocket motors which are utilized to assure positive separacion. During 
these tests motor operation was simulated by using cold air jets and aata 
were recorded with and without these motor plume simulations. 

The isolated vehicle components were tested over an angle of attack 


and sideslip range as shown below: 


Vehicle Component a Range 6B Values 

Orbiter -10° to 30° 0° ,.5° 10° 

External Tank ~40° to 10° 2 a 

Orbiter/External Tank --10° to 30° 0°, 5° 

Solid Rocket Booster -~30° to 15° -10°, 0°, 5°, 10°, 
20°, 30° 





INTRODUCTION (Continued) 


In order to examine the interacting flow field effects during the 
two abort situations, the separating component was held at attitudes 
relative to the parent configuration and moved to various field positiois 


to record aerodynamic data. The relative attitudes tested were: 


Vehicle Component Aa Range A8& Values 
External Tank -30° to 5° 0°, +5° 
Solid Rocket Booster | -20° to 5° 0°, +5°, -10 , -20° 


where for external tank Aa = (app - 49), 48 = (Bey - Bo) and for solid 





rocket booster Aa = (Acpr - Ag /ET) » Ag = (Borg = Bo/ET) 
The vertical (Z), longitudinal (X) and lateral (Y) separation dis- 


tance ranges were: 


Vehicle Component X-Inches(f.s.)} Y-Inches(f.s.) Z-Inches(f.s.) 


| External Tank 0 to 1200 ~200 to 200 0 to 1300 


~ fon  e 


Solid Rocket Booster 0 to 1600 0 to 800 0 to 100 
where for the external tank, X, Y, and Z = 0 when the ET nose is in the 


mated position with respect to the orbiter. (See figure 2d.) For the 





SRB, X, Y, and Z = 0 when the SRB nose is in the mated position with 

| respect to the Orbiter/External Tank. (See figure 2e.) 

During SRB separation testing (see figure 2e.) the external tank 

| was rigidly attached to the orbiter, which was supported inverted on the 
| tunnel primary sector. The booster was supported on the CTS via a flow- 
through balance and sting. 


During external tank separation testing (see figure 2d.), the 
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INTRODUCTION (Concluded) 


orbiter was supported inverted on the primary sector and the ET was sup- 


ported on the CTS. 


. No base or cavity pressure taps were built into the models. 


tain these pressures (two base, one cavity per model), 


To ob- 


hardline tubing 


was routed to the vicinity of the model bases and bent into areas where 


pressures were desired. 


As an aid in clarifying the interdependence of the test configuration 


with the tabulated source data in the App.ndix, the following array is a 


necessary adjunct to the Run Summary Schedule of Table I1. 


DATASET 


RTJOO1 
through 
RTJO99 


through 
RTJT99 


RTJTO1 | 
RTJ100 
through 
RTJ283 
RT 3300 
through 
RTJ483 


snl 
RTJ501 


RTJ502 | 
through 
RTI507 


RTJ508 
RTJ509 
RTJ510 
throug 
RTJ536 


BALANCE 


Orbiter 


Tank 


Orbiter Tank 


SRB 


Tank 


Orbiter 


Orbiter Tank 


SRB 


TEST CONFIGURATION 


Tank Separating From Orbiter 


SRB Separating “rom Orbiter Tank 


Isolated 


APPENDIX 


PAGE NUMBER 


1 


89 


90 


178 


179 


361 


362 


543 


543 
544 


945 


550 


551 
5352 


553 
365 
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Table III. 


Component 
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Orbiter 09 = 


Drawing SS-A-00108). 


CONFIGURATIONS INVESTIGATED 


The 0.01l-scale 32~-OTS models consists of an orbiter, tank, and one 
booster (with metric high-pressure separation thrusters, fore and aft). 
See figures 2b and 2c. 

The configuration of each vehicle component tested is given below. 


Pertinent dimensional data for these model components may be found in 


(By, 9C7F 5M, ) (W107E23) (V7Rs) where: 
vefinition 


Fuselage per Rockwell line VL70-000139B. 
(Model drawing SS-A00062) 


Canopy per Rockwell Lines VL70-000139B. 
(Model drawing SS-A00062) 


Elevons per Rockwell lines VL70-000139B. 
(Model drawing SS-A00109) 


Body flap per Rockwell lines VL70-000139B. 
(Model d awing SS-A00062) 


Orbital Maneuvering System per Rockwell lines 
VL70-000139B. (Model drawing SS-A00062) 


Rudder per Rockwell lines VL70-000139B and 
VL70-000095. (Model drawing SS~A00062) 


Vertical tail per Rockwell lines VL70-000139B and 
VL70-000095. (Model drawing SS-A00062) 


Wing per Rockwell lines VL70-000130B. 
(Model drawing SS-A00109) 


The external tank (T} 9) is not broken down into subassemblies and 


was constructed to Rockwell lines VL72-000088 and VL78-000041 (Model 


12 


CONFIGURATIONS INVESTIGATED 
(Concluded) 
The solid rocket booster (Sg) is not broken down into subassemblies 
and was constructed to Rockwell lines VL72-000088 and VL77-000036 (Model 


Drawing SS-A-00113). 


Gj 
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TEST FACILITY DESCRIPTION 


The AEDC ven Karman Facility (VKF) Tunnel A is a continuous, closed- 
circuit, variable density wind tunnel with an automatically driven [lex- 
ible-plate-type nozzle and a 40- by 40-in. test section (see Figure 3). 
The tunnel can be operated at Mach numbers from 1.5 to 6 at maximum stag- 
nation pressures from 29 to 200 psia, respectively, and stagnation temper- 
atures up to 750°R (M = 6). Minimum operating pressures range from about 
one-tenth to one-twentieth of the maximum at each Mach number. A descrip- 
tion of the tunnel and airflow calibration information may be found in 


the Test Facilities Handbook*. 


*Test Facilities Handbook (Ninth Edition). "von Ka:man Gas Dynamics 


Facility, Vol. 3", Arnold Engineering Development Center, July 1971. 
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Ssix-component aeroaynamic force and moment data were recorded for 
the Orbiter,External Tank, and Orbiter/ET. Four-component force and :noment 
data were recorded for the SRB. Thrust loads generated by the SRB sepura- 
Cion motors were treated as tares and were subtracted from balance recorded 
loads before computing coefticients. For Orbiter treestream and ET abort 
testing, the Orbiter was iiwunted on the AEDC 0.85-inch 4.00-Y-36-037 
balance. For ET freestream and ET abort, the ET vas mounted on the AENC 
0.85-inch 4.00-H-36-049 balance. For SRB separation, the Orbiter/ET was 
mounted on the 4.00-Y-36-049 balance. For SRB freestream and separation, 
the SRB was mounted on the Rockwell 0.625-inch 4.0U0-H-34-065 flow-through 
balance. 

All force and moment data were reduced to .vefficient form in the 
body axis system. Base and balance cavity pressures were re orded. How- 
ever, no pressure adjustments were made to the force and moment data. All 


coefficients are based on the following reference dimensions. 


Sper = orbiter wing reference area = 0.269 ft- 
Keep = bypp = orbiter body length = 12.903 inches 
Moments are about the following reference c.g. locations: 


Orbiter (Isolated and with ET separating): 


XMRP 


8.516 inches aft of orbiter nose (see figure 2c) 


ZMRP 


4.0 (fuselage reference line 4.0) 
External Tank (Isolated and while separating from orbiter): 


XMRP = 10.94 inches aft of ET nose (see figure 2c 


ZMRP = 0.0 (tank centerline) 





io, ase BR alia Ec, Core he Ie 








A 
Orbiter/©T (Isolated and with SRB separating) 
XMRP = 7.43 inches aft of ET nose 
(see figure 2b) 
ZMRP = 0.47 inches above ET centerline 
SRB (Isolated and while separating from Orbiter/ET) 
XMRP = 9.67 inches aft of SRB nose (see figure 2b ) 
ZMRP = 0.0 (SRB centerline) 
{ 
4 j 
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TEST? JA/3 (YA 323) | | DATE 3 POSTHLEST 


TEST CONDITIONS 






STAGNATION TEMPERATUR 
(degrees Fahrenheit) 


DYNAMIC PRESSURE 
(pounds/sq.. inch) 


TOTAL PRESSURE 
(Pounds/Sq. Inch) 
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BALANCE UTILIZED: 


COEFFICIENT 
TOLERANCE: 










COMMENTS: - 
mE -O37 MouNTED TM ORBITER FoR “ORGITER- SSLATED AWD “TANK SPARATION 


2). THE - OY? MouwreD IN ORE(TER Fork ” ORGITER -TAwie ISOtA TED aud “BeoStER 
i e ' » 
SEPARAT UN. ALSO. PAOUNTED IN TANK For “TANK Tgotated AND "TANK SEPmRATON, 
i} 
2), WE - 065 Mowe) IN 610s AR "BUSTER DSecATeh AND " Bios teR SEPWRATION. 
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TABLE III. MODEL DIMENSIONAL DATA 
MODEL COMPONENT: 





BODY (B49) 


GENERAL DESCRIPTION: Confipuration 3 lightweight Orbiter fuselage 





DRAWING NUMBER: VL70-~00013 98 
DIMENSIONS: : FULL-SCALE MODEL SCALE 
Max. Width ~in, (@ X, = 1528.3 in.) 267.6 2,676 
Max. Depth~in, (@ x = 1480.52 in.) _2hh,F oe) 
* Fineness Ratio L846 LBL 
Area ~ rt’ 


Max. Cross-Sectional (@ X. = 1480.52 im.) 386.67 0.03867 
Planform | : 


Wetted 


Base 





* Fineness Ratio is the fuselage length divided by the equivalent 
diameter for the maximum cross-sectional area. 





Hj 
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TABLE III. MODEL DIMENSIONAL DATA (CONTINUED) 


MODEL COMPONENT: Canopy (C7) 


GENERAL DESCRIPTION: Configuration 3 lightweight Orbiter Canopy 











Model Scale = 0.010 Model Drawing No. SS~A00062 
DRAWING NUMS3ER VL70-000139B 
DIMENSION: 5 FULL SCALE MODEL SCALE 
Length (X,. = 433 IN. to Xp» = 670 IN.) 237 2.370 
Max Width 
Max Depth 


Fineness Ratio 

Area 
Max Cross-Sectional ee anne eee 
Planform 
Wetted 


Base 


D 


40 





prt len le aT ee ee ee Tee ee ee een ae ee | 


ey ee, RT 


TABLE III. MODEL DIMENSIONAL DATA (CONTINUED) 


MODEL COMPONENT: Elevon (E93) 


GENERAL DESCRIPTION: Configuration 3 lightweight orbiter elevens 
Data for (1) of (2) sides 





Model Scale = 0,010 Model Drawing No. SS-A00109 

DRAWING NUMBER: VL70-00013 OR 

DIMENSIONS: FULL-SCALE 
Area ~ £2 205,52 
‘Span (equivalent)~in, 353.34 
Inb'd equivalent chord ~ in, 114.78 
Outb'd equivalent chord~ in. 55,00 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 0.208 
At Outb'd equiv. chord 9.400 


Sweep Back Angles, deg 


Leading Edge 0,00 
Tailing Edge ~10, 24, 
Hingeline 0.00 


Area Moment (Normal to hinge line)~rt? 1548,07 


4] 





MODEL SCALE 


0,02055 


222bok 
1,1478 


0,550 


0.208 


0,400 


0,00 


-10,24 
0,90 








TABLE III. MODEL DIMENSIONAL DATA (CONTINUED) - 


MODEL COMPONENT: Body Flap (Fs) 





GENERAL DESCRIPTION: Configuration 3 lightweight orbiter tody flap 








cale = 0.010 Model Drawing No. SS-A00062 
DRAWING NUMBER VL70-000139P 
| DIMENSION: FULL SCALE | MODEL SCALE 
Length ~in, 84.70 0.8470 
Max Width ~in, 267.6 2.6769 
Max Depth 


Fineness Ratio — 
Area o~ r.° 


Max Cross-Sectional 


Ee ee —ae ae 





a 9 eee ee re ee ee ee ee ere RS ST: 


Planform 12.5195 0.02425195 
Wetted 
Bose | 38,0958 0.00287988 
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TABLE III. MODEL DIMENSIONAL DATA (CONTINUED) 





aT MODEL COMPONENT: OMS Pod (M,) 


GENERAL DESCRIPTION: Configuration 3 lightweight Orbiter Orbital 


weverin ten 


LS te er yer sapere 
Model Scale = 0.010 Model Drawing No. SS-A00062 = 


DRAWING NUMBER VL70-00013 9B 

DIMENSION: FULL SCALE MODEL SCALE 
Length~in. 346.0 3.460 
Mox Width~in, 108.0 1.080 
Max Depth~in. 1143.0 | 1.13 


Fineness Ratio 
Area 
Max Cross-Sectional 
Planform 
Wetted 
Base 


+HQ 


i 
t 
t 
t 
‘a 
i 
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TABLE ITI. MODEL DIMENSIONAL DATA (CONTINUED) 


MODEL COMPONENT: __ Rudder (Rs) 
GENERAL DESCRIPTION: _ Confipuration 3 lightweight Orbiter rudder 








a a a 


Model Scale = 0,010 Model Drawing Mo. SS-A00062 


VL70-006013 9B 
DRAWING NUMBER: VL70-000095 
DIMENSIONS: FULL-SCALE MODEL SCALE 
Area~ft.* 106.38 0.010638 
Span (equivalent)~in. 201.0 2.010 
Inb'd equivalent chord~in, 91.585 0.91585 
Outb'd equivalent chord~in. 50.833 0.50833 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 0.400 0.400 
At Outb'd equiv. chord 0.400 0.400 


Sweep Back Angles, deg. 





Leading Edge ___ 34.83 _ 34.83 
Tailing Edge 26,25 26,25 
Hingeline 34.83 34.83 
Area Moment (Normal to hinge line)~ft> 526.13 0.00053 
44 


TABLE III. MODEL DIMENSIONAL DATA (CONTINUED) 


MODEL COMPONENT: VERTICAL TATL (V 


GENERAL DESCRIPTION: Configuration 3 lightweight orbtter vertical tail, 


double wedge airfoil sections with rounded leading edre, 


LL SS ODL a SEAS aS SRSI. sa ipesrregp-ctpcnapemetennsusmntsrene 


Model Scale = 0.010 Model Drawing No, SS-A00052 
VL70~000139 B 
DRAWING NUMBER: ¥L.70-000095, : 
DIMENSTONS : 7 FULL-SCALE MODEL SCALE 
TOTAL DATA 
Area (Theo)~ ft* 413.25 0.04132 _ 
Plan form ee ee __ 
Span (Theo)~in. “315.72 Ply 
Aspect Ratio 1.675 __ 1.675 
Rate of Taper 0,507 0.507 
Taper Ratio 0, | 401, 
sweep Back Angles ~ deg. s 
Leading Edge 45.000 45.000 
Trailing Edge 26. 249 26 . 249 
oe ne Element Line 41.130 41.130 
ords: 


Root (Theo) WP 268.50 
Tip (Theo) WP 108.47 
MAC 299.81 
Fus. Sta. of .25 MAC 1463.50 
W. P. of .25 MAC 635.522 
Be. L. of «25 MAC 0.00 
~ Airfoil Section 


Leading Wedge Angle ~ deg. 10.000 

Trailing Wedge Angle ~ deg. 14.920 

Leading Edge Radius ~ in. 2.00 
Void Area ~ ft 23017 = 0.0013 
Blanketed Area ~ ft“ 12.67 0.0012 


NG 
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TABLE JIL. MODEL DIMENSIONAL DATA (CONTINUED) 
MODEL COMPONENT: WING Cl g7) 


GENERAL DESCRIPTION: Configuration 3 lightweight Orbiter wing 











Model Scale = 0.010 Model Drawing "0. SS-A00109 


OWG. NO. VL70-0091398 


< ig 


t Planrorm area~ ft =e. - ae 
Bi Leading Sdge Intersects Fus M. L. @ Sta aoe cu 
© Leading Edge Intersects Wing @ Sta 1093.4! LOAR2, 











DIMENSIONS: FULL-SCALE MODEL SCALE 
TOTAL DATA 7 
rea (lheo.)~ft 
Planform On 


Span (Theo) ~ in, 
Aspect Ratio 


at 





Rate of Taper 1 1.197 
Taper Ratio | 0,200. 0,200 
Dihedral Angle, deg, (@ T.5. of Elevor) EOD 2.5% 
Incidence Angle, deg, 0,500 0,500 
Aerodynamic Twist, deg, +3 000 $39 
Sweep Back Angles, deg. : 
Leading Edge 5.900 £5,000 
Trailing Edge ~10,2!, -)0,7i; 
ae Element Line 35.209 . 35 £299 
Chords: ~ in, 
Root [Seed B.P.0.0. 689,21, 6.8924, 
TDs (Theo) B.P. 137,85 1.3735 
C al Aspe be (nek 
Fus. Sta. of .25 MAC 1136.29 12539 
W.P. of «25 MAC 299,29 2.9920 
B.L. of .25 MAC 182,13 18213 
EXPOSED DATA 2 
rea eo) ~ ft 1752.29 0.17523 
Span, (Theo)~ in. (From B.P. 108 in.) 750.08 7.0058 
Aspect Ratio 2.058 2.055 
Taper Ratio 0.2451 Oren sl 
Chords: ~ in. 
Root (@ B.P. 108) 62,10 OSLO! 
Tp —re- 
MAC 393.03 3.9303 
Fus. Sta. of .25 MAC 1185.31 ie se 
W.P. Of .25 MAC Scns Pee cae 
B.L. of .25 MAC 25. Zh 245176 
Airfoil Section ewe Mod NASA) 
XX Xe 
Root + = @Y, 199 to NAKA 0010 0,10 | 0,10 
ey) ieee 


Tip I- 


c 


Data for (1) of (2) Sides 
Leading Edge Cuff 


4! es i et ee ie «| 





0,12 








TABLE IIZi. MCDEL DIMENSIONAL DATA (CONTINUED) 


MODEL COMPONENT: External Tank (Ti9) 





GENERAL DESCRIPTIONS: __ Configuration 3 External Oxygen Hydrogen Tank 











Model Scale = 0.010 Model Drawing Mo, SS-A00108 


| VL72-000088 
DRAWING NUMBER __Vu78-0000h1 _ 
| DIMENSION: FULL SCALE MODEL SCALE 
| Length~in, | 2 ABCS 2 5 18.65 
| Mox Diameter~in, 32k, 3.24 
Max Depth 
Fineness Ratio (Length/Max. Dia.) 5.75617 5.75617 
Area~ft* 
Max Cross-Sectional 572.555 _ _0,05726 
Planform 
Wetted __ 
Base 
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TABLE III. MODEL DIMENSIONAL DATA (CONCLUDED) 


MODEL COMPONENT; Booster (Sp) 





GENERAL DESCRIPTION: Configuration 3 Booster Solid Rocket Motor 
Data for 1 of 2 Boosters 


ammmeenn nee e ern nrc nner nS TL Tan a ear SPRANG 








DRAWING NUMBER __vurr000, 
DIMENSION: FULL SCALE MODEL SCALE 
Length (Includes Nozzle)~in, 1b. O ees | Pa le ee 
Max Width (Tank Dia.)~in. 12.0 — he 
Mox Dia, (Max. Nozzle Shroud Dia.) ~in._ 205.0 a 
* Fineness Ratio | ___ 8.49268 8.49263 
Area~ft* 
Max Cross-Sectional (Nozzle Shroud) 229.2] _ 0,02292 
Planform 
Wetted =e 
Base 


* Length divided by nozzle shroud diameter. 
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